
Adrián Irles on behalf the DRD Calo IFIC
IFIC, CSIC-UV

DRD CALO (aka DRD6) 
IFIC

https://aitanatop.ific.uv.es/


9th
 M

a
rc

h
 2

0
26

2

Intro



9th
 M

a
rc

h
 2

0
26

3

LHC pp General Purpose detectors

A Toroidal Large 
ApparatuS

Compact Muon
Solenoid
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Calos: drivers of new detector design for Higgs Factories 
(few examples)

ALLEGRO: 
A Lepton Lepton collider 
Experiment with Granular 
Read-Out
(built “around” a LAr calo)

IDEA: 
Innovative Detector for E+e− 
Accelerator 
(built “around” a Dual 
Readout calorimeter)

ILD: 
International Large 
Detector (a Particle Flow 
Calorimetry detector)

*CLD, SiD, ClicD, CEPC 
Baseline, etc were born all as 
modifications/evolutions of 
ILD
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Calos: drivers of new detector design for Higgs Factories 
(few examples)

ALLEGRO: 
A Lepton Lepton collider 
Experiment with Granular 
Read-Out
(built “around” a LAr calo)

IDEA: 
Innovative Detector for E+e− 
Accelerator 
(built “around” a Dual 
Readout calorimeter)

ILD: 
International Large 
Detector (a Particle Flow 
Calorimetry detector)

*CLD, SiD, ClicD, CEPC 
Baseline, etc were born all as 
modifications/evolutions of 
ILD

all embracing the
high granular calorimetry
Concept at different levels…
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Highly integrated (very) front end 
Electronics and RO

High Granular detectors
Sc Tiles

High Granularity Calorimetry concept
▷R&D and proof of concept initiated by the CALICE and FCAL 
collaborations, now a larger community within DRD6

▷Exported to HL-LHC Upgrade of existing detectors (ALICE FoCAL pixel 
calorimeter, HGCAL with high granular Si and SC calorimeter systems )

▷Adapted to lower energy experiments

● Strong-Field QED experiments (LUXE)

● Dark Photon, ALPs Experiments (LUXE-NPOD, EBES -KEK, Lohengrin 
- Bonn,...)

Achieved milestones in the past: FCAL, CALICE (and CALICE+CMS) beam tests campaign 
of large size prototypes
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DRD Calo & IFIC
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DRD Calo 

Pre-DRD6 collaborations:
CALICE, FCAL, CrystalClear
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DRD Calo 

▷Definition/creation of the 
collaboration and interim 
management during first year by  
Proposal team 

● IFIC participation in the Proposal 
team (A. Irles)

Proposal Team

https://cds.cern.ch/record/2886494/files/DRD6-cdscern.pdf 

https://cds.cern.ch/record/2886494/files/DRD6-cdscern.pdf
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DRD Calo
▷As of September 2025, the DRD Calo consists of 134 institutes from 27 countries.

https://drdcalo.web.cern.ch/

https://drdcalo.web.cern.ch/wp-content/uploads/2026/01/institutes-list-260126.pdf
https://drdcalo.web.cern.ch/wp-content/uploads/2025/09/DRD6-Annex1-to-be-updated.pdf
https://drdcalo.web.cern.ch/
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DRD Calo
▷As of September 2025, the DRD Calo consists of 134 institutes from 27 countries.

https://drdcalo.web.cern.ch/

A. Irles co-cordinator of WP1 A. Valero  
WP3  rep in the Speakers Bureau

https://drdcalo.web.cern.ch/wp-content/uploads/2026/01/institutes-list-260126.pdf
https://drdcalo.web.cern.ch/wp-content/uploads/2025/09/DRD6-Annex1-to-be-updated.pdf
https://drdcalo.web.cern.ch/


9th
 M

a
rc

h
 2

0
26

12

WP1 Sandwich calorimeters with fully embedded electronics

▷General approach: 

● Highly granular calorimeters as integrated systems - but often still with separate 
requirements and correspondingly separate technological solutions for electromagnetic 
and hadronic sections.

▷Overarching goals: 

● Establish (where not existing already) large-scale prototypes that allow to demonstrate the 
technologies, both stand-alone and in combined tests of different electromagnetic and 
hadronic sections.

▷High-level structure: Tasks covering technology areas

● Task 1.1: Highly pixelised electromagnetic section – SiECALs
● Task 1.2: Hadronic section with optical tiles
● Task 1.3: Hadronic section with gaseous readout



9th
 M

a
rc

h
 2

0
26

13

WP3 Optical Calorimeters

▷General approach: 

● Development of calorimeters based on optical detection of scintillation and Cherenkov 
light, including both homogeneous and sampling calorimeter concepts. Emphasis on 
exploiting advanced scintillating materials and compact photodetectors (e.g. SiPMs).

▷Overarching goals: 

● Explore, optimise and demonstrate novel optical calorimetry concepts through prototypes 
with full shower containment, advancing their technological readiness for future collider 
experiments.

▷High-level structure: Tasks covering technology areas

● Task 3.1: Homogeneous and quasi-homogeneous electromagnetic calorimeters (crystal-
based)

● Task 3.2: Innovative sampling electromagnetic calorimeters - PicoCAL
● Task 3.3: Hadronic sampling calorimeters with optical readout - TileCAL
● Task 3.4: Scintillating materials and optical media for calorimetry
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DRD Calo Spain

DRD Calo IFIC groups

▷IFIC – Team Leaders (Gray Book) 
A. Irles & L. Fiorini:
● WP1 SiWECAL (ILD/CLD) & 

Luminometers (all detectors)
● WP3 TileCal (HL-LHC ATLAS & 

Allegro for Allegro)
● WP3 PicoCAL (HL-LHC LHCb)

DRD Calo other spanish groups
▷CIEMAT - 

● Mary Cruz – SDHCAL and TSDHCAL (WP1)

▷DIPC Donostia 

● Roberto Soleti -  CRILIN (WP3)

▷UB-ICCUB:

● Eduardo Picatoste – SpaCAL  (WP3)

▷UCO (Córdoba)

● José Berenguer T-SDHCAL  (WP1)

▷UVO (Oviedo)

● Pietro Vischia - Software

1st DRD CALO Spain Meeting @ IFIC, January 
2026
https://indico.ific.uv.es/event/8313 

https://indico.ific.uv.es/event/8313
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Activities
▷Summary talks during the 1st DRDCalo Spain Meeting

▷WP1 - SiECALs

● A. Irles
https://indico.ific.uv.es/event/8313/contributions/29441/attachments/14723/21490/Silicon
_ECALs_IFIC.pdf
 

▷WP3 – TileCAL

● A. Ruiz 
https://indico.ific.uv.es/event/8313/contributions/29442/attachments/14727/21489/ARuiz_
DRDCalo2026.pdf
 

▷WP3 – PicoCAL/LHCb

● E. Picatoste (UB) 
https://indico.ific.uv.es/event/8313/contributions/29443/attachments/14731/21491/DRD_S
pain_-_UB-UPC-IFIC_PicoCal_20260113.pdf
 

https://indico.ific.uv.es/event/8313/contributions/29441/attachments/14723/21490/Silicon_ECALs_IFIC.pdf
https://indico.ific.uv.es/event/8313/contributions/29441/attachments/14723/21490/Silicon_ECALs_IFIC.pdf
https://indico.ific.uv.es/event/8313/contributions/29442/attachments/14727/21489/ARuiz_DRDCalo2026.pdf
https://indico.ific.uv.es/event/8313/contributions/29442/attachments/14727/21489/ARuiz_DRDCalo2026.pdf
https://indico.ific.uv.es/event/8313/contributions/29443/attachments/14731/21491/DRD_Spain_-_UB-UPC-IFIC_PicoCal_20260113.pdf
https://indico.ific.uv.es/event/8313/contributions/29443/attachments/14731/21491/DRD_Spain_-_UB-UPC-IFIC_PicoCal_20260113.pdf
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WP1@IFIC - Si ECALS 
▷Silicon Electromagnetic Calorimeters is one of the most robust and advanced 

concepts, optimal for Flavour physics, Higgs/EW physics, QED (luminosity)

▷ECAL barrel proposals

● Optimal  for Particle Flow Higgs Physics and High Precision Flavor Physics
●  refs  ILD for ILC   ILD for FCC and LC  SiW-ECAL for FCCee (Higgs)

▷ Si-ECAL for Luminometers

● Crucial for all physics program – speciall the EW physics program of FCC 
● Si-ECAL for FCCee (lumi) 

▷Prototypes are also adapted for Strong-FieldQED and direct Dark Matter 
experiments (LUXE, LUXE-NPOD, Lohengrin, ShiP, EBBES)

LUXE and LUXE-NPOD
https://arxiv.org/pdf/2308.00515 Lohengrin https://arxiv.org/pdf/2410.10956 

https://arxiv.org/abs/2003.01116
https://arxiv.org/abs/2506.06030
https://indico.cern.ch/event/1529896/contributions/6436820/attachments/3036750/5363080/2025%E2%88%9201_FCC_EoI_det_SiW_ECAL_v4-040225.pdf
https://indico.cern.ch/event/1529896/contributions/6436849/attachments/3036727/5363056/FCC_LumiCal_EoI.pdf
https://arxiv.org/pdf/2308.00515
https://arxiv.org/pdf/2410.10956
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The TARDIS-Lab is a new installation at IFIC devoted to characterization 
and hybridization of silicon sensors for high granularity calorimetry.

It is a unique facility in Europe, key in the R&D programs of the DRD-Calo  
and FCAL collaborations.

Its external dimensions are: 3,0 x 2,5 x 2,7m³ 
Its internal dimensions are unknown but it was established that it is bigger in the inside.

Key installation for DRD Calo WP1 
Prototypes for ECAL barrel and Luminometers in construction at IFIC

Stepping stone before any Higgs Factories: LUXE/ShiP/...

https://agenda.linearcollider.org/event/10594/contributions/57544/ 

WP1@IFIC - Si ECALS 

Testbeam campaings: 2025 DESY
2026 CERN

https://agenda.linearcollider.org/event/10594/contributions/57544/
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WP3@IFIC – TileCAL for ALLEGRO 

▷ALLEGRO:  detector proposal for FCCee

● Calorimeter similar to ATLAS (EM + Had) with 
enhanced segmentation

▷Well established participation of group in ALLEGRO

● Increasingly mature proposal of a TileCal-like HCAL

● Greater longitudinal and transverse segmentation → 
Improved spatial resolution

▷Current TileCal-like design in simulation:

● 5 mm steel absorber plates alternating with 3 mm 
scintillator plates

● 128 modules in , 2 tile/module → ∆  = 0.025φ φ
● 13 radial layers (4 x 5 cm, 6 x 10 cm, 3 x 20 cm)

Participation in the first ALLEGRO TileCal testbeam at CERN’s SPS in May
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Setup at IFIC TileCal Lab 

19

● Black box + Peltier for temperature control
● Multi-Pixel Photon Counter (MPPC) coupled to 

interface board
● Light source: LED (470 nm wavelength) 
● 32-channel QDC for signal read-out 
● Modules for trigger and DAQ
● Custom DAQ software

● Setup update replacing LED source with Laser + Integrating sphere → Fully characterize several MPPC models
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Characterization of MPPCs

20

● Discerning single photoelectrons → Pulse height spectra fitted to a 
sum of Gaussians convoluted with Poissonians

● Mean gain vs. temperature: linear decrease and good agreement 
with Hamamatsu specifications

● Also measured dark count rate (pulses from thermally generated 
carriers in absence of photons)
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WP3@IFIC PicoCal for LHCb Upgrade II
• Rad-tolerant calorimetry system with timing capabilities

 Energy resolution  of σ(E) / E ≈ 10% / √E  1% up to 40GeV E⊕ T

 Time resolution O(10ps) up to 5GeV ET

• Heterogeneous module design with double readout 
– SpaCal (W and Pb) and Shashlik (Pb) absorber configurations

– GAGG crystals and Polystyrene fibers/tiles scintillators

– cell size ranging from 1.5x1.5cm2 (red) to 12x12cm2 (indigo)

• MCD-PMT readout with two dedicated ASICs

– ICECAL65: pulse shaping integrator with internal digitization

– SPIDER: configurable analog-sampling waveform digitizer TDC

• TDR planned for Q4/2026

• Spanish contributions
readout development 
(IFIC, UB, UPC)

SPACAL

SHASHLIK

mailto:WP3@IFIC


9th
 M

a
rc

h
 2

0
26

22

Summary - DRD Calo works on R&D for Calorimetric systems 
▷Focus on Higgs Factories detector concepts – special emphasis on high granularity

● But also on near-future smaller experiments.

▷WP1 – SiliconECAL
● In synergy with CALICE (absorbed by DRD Calo) and FCAL R&D collaborations.
● Goals: Higgs Factory and LUXE & small experiments
● Funding: CIDEGENT/2020/021 Estudios de física e I+D en detectores para futuros colisionadores de leptones ;  

PID2024-158190NB-C21 Avanzando la física de altas energias: experimentos en colisionadores e I+D tecnologico 
(+ASFAE/PID2021/CIPROM2021..., finalized)

▷WP3 – TileCAL

● Synergies with DRD7 (electronics)

● Goals:: HL-LHC (in production mode, now) and Higgs Factory

● Funding: CIPROM/2024/69 ATENEA “Advanced Data Processing Technologies for Exploring New Physics in Future 
Particle Colliders”; PID2024- 156310NB-I00 “Upgrade de los sistemas TileCal y Trigger de ATLAS, estudios de física y 
desarrollos para detectores en Futuros”  (+PID2021..., finalized)

▷WP3 – PicoCAL/LHCb

● Goals: HL-LHC (LS4) 
● Funding: PID2022-139842NB-C22 "Retando la Física y la Tecnología con el Detector Mejorado LHCb del CERN – 

IFIC 
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MoU...
▷We have a readable draft that has been shared with Dirección/Gerencia and the VRI of CSIC.

▷No common funds.

▷CSIC may be signing as “Collaborating Institution”

● The drd6 intends to not fill the Funding Agencies tables (at this point)

▷Still unclear that the CSIC would accept the “whereas a):”

● The institutions listed in Annex 1 (the “Collaborating Institutions”) have proposed a programme of 
research and development on particle detection technologies in the area of XXXX (the “R&D Programme”) 
and, with support of their Funding Agencies¹ , have agreed to form the XXX DRD collaboration (“the 
Collaboration”);

▷footnote

● A Funding Agency may be a Collaborating Institution or a body acting on behalf of one or more 
Collaborating Institutions in the conclusion of the MoU.
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Thanks for your attention
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Backup slides
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Barrel ECALs

ScECAL

SiWECAL
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SiW-ECAL 
SiW-ECAL (<2020)
 15 layers 18×18 cm²
 0.5×0.5 cm² Si cells
 2.8+5.6 mm W (21 X0)
 100 kg, 0.4×0.4×80 cm³
 15k channels
 Sensor delamination 

issues

256 P-I-N diodes
0.25 cm2 each

9 x 9 cm2 total area

EUDET layout
Prototype from Hamamatsu

SiW-ECAL (ongoing)
 Goal 15 layers 18×18 cm²
 New PCB generation & ASICs
 R&D on optmized hybridization

 Ongoing studies on requirements 
for Circular Colliders:
● - high fluxes
● - cooling

 5d calorimetry 
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SiW-ECAL beam test at DESY (2025)
▷3 layers  (1-chip on board, 2 new 
FEV2.1 boards optimized for power-
pulsing)

● New hybridization techniques → 
developped by CNRS/IFIC

● 32x32 cells of 5.5 x 5.5mm²

▷Two weeks of data taking
● ECAL standalone MIP calibration (and 

TDC calibration)

● ECAL+HCAL → common data taking 
using AIDA TLU + EUDAQ

June 2026 – TB with 15 Layers
Up to 20-24X_0

During 2026 
First integrations with CALOROC

(see C. De La Taille talk)
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Forward Calorimetry (extreme compactness)
▷LumiCal for precise luminosity measurement (Counting Bhabhas)

▷BeamCal for fast luminosity measurement (using beamstrahlung)

▷Technology choice: Si or GaAs/W sandwich calorimeters

▷1 X0 absorber thickness per layer, 20 (30) layers in ILC (CLIC)

● Optimal geometries for FCC being studied

▷Recent progress: 

● investigation of new GaAs sensors with integrated signal routing → 
similar signal size to silicon sensor (Eur.Phys.J.C 85 (2025) 6, 684)

● FLAMe and FLAXE ASICS development and production 

(ongoing)

Production of a large scale prototype
(adapted to LUXE)
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Towards a full 20X0 prototype

▷Same Si sensors as SiWECAL

● 9x9cm², 256 pads

New readout with FLAXE  for 
LUXE (based on FLAME)
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Towards a full 20X0 prototype
10X0 =4.5cm 
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Analysing the data – starting effort

ADC

5 GeV showers

preliminary preliminary

Hough Transform

preliminary
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IFIC – TileCAL for HL-LHC  
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International Large Detector - Spain
▷6 spanish institutes, +30 members  

▷CIEMAT – 5 members

● Contact: MC. Fouz

▷IFCA – 7 members

● Contact A. Ruiz

▷IFIC  +9 members

● Contact: A. Irles

▷IMB-CNM – 2 members

● Contact G. Pellegrini

▷ITA – 6 members

● Contact F. Arteche

▷UB – 4 members

● Contact A. Diequez

Spokesperson: Ties Behnke (DESY)
Institute Assembly Chair: Adrián Irles (IFIC)

ESPPU2026 input: “The ILD Detector: A Versatile Detector for an Electron-Positron Collider at Energies up to 1 TeV”  
https://arxiv.org/pdf/2506.06030 
EOI FCC Detector Concept “Expression of Interest by the ILD concept groupfor an experiment at FCC-ee”

https://arxiv.org/pdf/2506.06030
https://indico.cern.ch/event/1529896/contributions/6436858/attachments/3036745/5363074/ILD_FCC_EOI%20V3-310125.pdf
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Very preliminary assumptions on data size
Occupancy levels 

(specially in the inner and forward tracking systems)


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Characterization of MPPCs
	PicoCal for LHCb Upgrade II
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45

